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Abstract 

Objectives: The aim of this pilot study was to evaluate the periodontal effects during rapid palatal expansion (RPE) 
or slow palatal expansion (SPE) and to compare them by means of some clinical indices, in order to establish the 
possible differences and advantages of one of these treatments in periodontal terms. 

Methods: 10 patients (aged 6 to 7 years; average age 6.3 years) were submitted to RPE treatment and other 10 
patients (aged 6 to 8 years, average age 6.3 years) to SPE treatment. They were treated with the Haas expander. 
The selected clinical indices (plaque index, PI; papillary bleeding index, PBI; probing pocket depth, PPD) were 
collected three times during the treatment (t 0 , detected 7 days after the periodontal prophylaxis, at the beginning 
of the active orthodontic therapy; t 1; detected during the active therapy; t 2 , detected after retention). All 
measurements were performed by the same examiner. The protocol was approved by the ethics committee. 

Results: The effects of the prophylaxis were excellent to control inflammation and dental plaque before the 
beginning of the orthodontic-orthopaedic treatment, as in both the two groups, the PI and the PBI values were 
equal to 0. 

In the group receiving slow expansion, the PPD remained unchanged from t 0 to t 1( while it significantly increased 
from t 0 to t] in the group of rapid expansion. At t 2 the values of the two groups returned to be overlapping. 

Conclusions: Both rapid and slow expansion treatments present potential irritation effect (increase of PI index and 
PBI index) on the periodontium, suggested by the significant increase of PI and PBI from t 0 to in both the two 
groups; therefore prophylaxis and periodic controls are very important. There are no long-term benefits that might 
be referred unequivocally to one of the two treatments in terms of periodontal consequences, as demonstrated by 
the lack of significant differences between the two groups at t 2 . 
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Introduction 

Over the past years there has been an appreciable increase 
of the orthodontic treatments, but the clinicians must not 
forget that orthodontic therapies can cause side-effects 
affecting the periodontal tissues. 

The oral cavity is a rich ecosystem with a plethora of 
microorganisms. Plaque bacteria are the major factor in 
the onset and progression of periodontal disease and 
caries, but these are really multifactorial diseases, and 
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there are situations which comprise what has been termed 
'ecological stress', causing the shift of the microbiological 
balance, so creating conditions conducive to the growth, 
and appearance of cariogenic and/or periodontopathic 
bacteria [1]. The different components of a fixed ortho- 
dontic system may contribute to the shift in the balance of 
the oral ecology. Correlations have been observed between 
orthodontic treatment and its effects on periodontal tis- 
sues [2-4]. A periodontal interaction subsequent to rapid 
palatal expansion [5] has also been described in terms of 
fluctuation of the inflammatory mediators, such us 
interleukin-lp (IL-1|3) e |3-glucoronidase (|3G) levels in the 
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gingival crevicular fluid (GCF) of the first maxillary molars 
during rapid palatal expansion [6]. 

The effect of an orthodontic force also depends from 
the type of appliance [7]. 

Except for the type of the tested expansion therapy, 
none of the other examined orthodontic variables showed 
a statistically significant influence on the periodontal 
tissues [7]. 

Although the phenomenon of orthodontic movement 
is similar to inflammation, but relatively aseptic [8], add- 
itional inflammation, such as the one induced by plaque 
accumulation, should be avoided during orthodontic and 
orthopaedic treatment [6]. 

As the orthodontic appliances certainly facilitate the 
establishment of significant bacterial colonies that can 
alter the environment of oral cavity [9], the clinician must 
ensure that there are no active inflammatory processes 
in the periodontium before starting all orthodontic 
treatments. It is recommended to educate and motivate 
the patient to oral hygiene; to perform eventual peri- 
odontal prophylaxis; to carefully choose the typology of 
appliance; and to carry out periodic medical controls at 
shorts intervals [10]. 

The periodontal prophylaxis program depends on: pa- 
tients age; clinical oral and systemic conditions; patients 
collaboration; and family and social environment. 

This pilot study was aimed to evaluate the periodontal 
health clinical indices in patients subjected to rapid and 
slow palatal expansion (using the Haas expander), and 
compare them establishing the possible differences and 
advantages of one of these treatments. 

Materials and methods 

Due to the small cohort of this study, this can be consid- 
ered only a pilot study. 

It was performed at the Department of Oral Health, 
University of LAquila, Italy. 

10 patients (5 males and 5 females) (Group I), aged 6 
to 7 years (average age 6.3 years), were subjected to 
rapid palatal expansion (RPE) using the Haas expander. 
A second group included 10 patients (4 males and 6 
females) (Group II), aged 6 to 8 years, average age 
6.3 years, that were subjected to slow palatal expansion 
(SPE) with the same appliance activated in different 
times and ways. 

The subjects were enrolled in the sample from april 
2011 to november 2011. The parents of the participants 
agreed (informed) to partecipate to this study. 

The following inclusion criteria were observed: no 
dental diseases (caries, fractures, granulomas, etc.), a con- 
striction of the upper jaw, that needed the palatal expan- 
sion appliance mounted on bands in order to be treated; 
good general health; probing depth values not exceeding 
3 mm in the whole dentition; no radiographic evidence of 



periodontal bone loss. In addition, patients showed nor- 
mal gingival biotype [11,12]. 

The gingival biotype was objectively assessed using a 
metal periodontal probe in the sulcus to evaluate gingival 
tissue thickness: a thin biotype was recorded when the tip 
of the probe was visible through the gingiva; a normal 
biotype was assessed when the tip of the probe was not 
visible. See text for details [11,12]. 

Periodontal condition of the patients prior to starting 
the study was analyzed in detail and reported in Table 1. 

Before the start of the expansion the patients received 
periodontal prophylaxis treatment, which included scaling, 
education and motivation to oral hygiene. 

The patients were treated with the same appliance but 
using different clinical procedure. The Haas expander 
was anchored to the second deciduous molars with 
bands and bonded to the deciduous canines using acrylic 
resin [13,14]. 

After a week, in the group of patients receiving RPE 
(Group I), the jackscrew of the expander was activated 
once (0.25 mm) from the operator and once by the pa- 
tient or his/her parent (total daily activation, 0.5 mm). 
Then the jackscrew was activated once in the morning 
and once in the evening (0.5 mm every 24 hours) for 
20 days. After the active therapy, the appliance was sta- 
bilized by blocking the screw and there were 5 months 
of retention therapy [15]. 

At the same time, patients in Group II were subjected 
to slow palatal expansion. The jackscrew of the Haas ex- 
pander was activated twice a week (total activation, 
0.5 mm per week). After 3 months of active therapy, 
there was set a 3 months retention period with the same 
appliance [15]. 

The following periodontal clinical indices were used to 
assess the gingival and periodontal health: 

- plaque index (PI, Silness e L6e) [16]: the measurement 
of the state of oral hygiene by Silness-L6e plaque index 
is based on recording both soft debris and mineralized 
deposits on the teeth. Each of the four surfaces of the 
teeth (buccal, lingual, mesial and distal) is given a score 
from 0-3. The scores from the four areas of the tooth 
are added and divided by four in order to give the 
plaque index for the tooth. 

- papillary bleeding index (PBI, Saxer e Muhlemann) 
[17]: this index permits both immediate evaluation 
of the patient's gingival condition and his motivation, 
based upon the actual bleeding tendency of the 
gingival papillae. A periodontal probe is inserted into 
the gingival sulcus at the base of the papilla on the 
mesial aspect, and then moved coronally to the papilla 
tip. This is repeated on the distal aspect of the papilla. 
The intensity of any bleeding is recorded (0-4 scores). 

- probing pocket depth (PPD). 
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Table 1 Periodontal conditions of the patients prior to starting the study 



Group 1 


(5 males and 5 females; average 6.3; range from 6 to 
7 years old) 


Patient 1. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 


Patient 2. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 


Patient 3. 


Probing depth values exceeding 3 mm only in two sites; no radiographic evidence 
of periodontal bone loss; normal/thin gingival biotype. 


Patient 4. 


Probing depth values exceeding 3 mm only one site in the whole dentition; no 
radiographic evidence of periodontal bone loss; normal gingival biotype. 


Patient 5 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 


Patient 6. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 


Patient 7. 


Probing depth values exceeding 3 mm only in two sites; no radiographic evidence 
of periodontal bone loss; normal/thin gingival biotype. 


Patient 8. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 


Patient 9. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 


Patient 10. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 


Group II 


(4 males and 6 females; average 6.3; range from 6 to 8 years old) 


Patient 1. 


Probing depth values exceeding 3 mm only in one site; no radiographic evidence 
of periodontal bone loss; normal gingival biotype. 


Patient 2. 


Probing depth values exceeding 3 mm only in one siteno radiographic evidence 
of periodontal bone loss; normal gingival biotype. 


Patient 3. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 


Patient 4. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 


Patient 5. 


Probing depth values exceeding 3 mm only in two sites; no radiographic evidence 
of periodontal bone loss; normal/thin gingival biotype. 


Patient 6. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal/thin gingival biotype. 


Patient 7. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 


Patient 8. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 


Patient 9. 


Probing depth values exceeding 3 mm only in two sites; no radiographic evidence 
of periodontal bone loss; normal gingival biotype. 


Patient 10. 


Probing depth values not exceeding 3 mm in the whole dentition; no radiographic 
evidence of periodontal bone loss; normal gingival biotype. 



The probing pocket depth was measured in 3 vestibular 
sites (mesio-buccal, buccal and disto-buccal) and 3 palatal 
sites (mesio-palatal, palatal and disto-palatal), at the level 
of the first upper molars, left and right. An standard 
WHO clinical periodontal probe was used. To standardize 
the procedure, the probe was inserted until its tip en- 
countered the resistance of the junctional epithelium 
that forms the base of the sulcus. The pressure exerted 
with the probe tip against the junctional epithelium was 



between 10 and 20 grams. A sensitive scale that measures 
weight in grams was used to standardize the probing 
pressure. One author (SM) completed the experimental 
procedures. 

The repeatability of the procedure was evaluated with 
the Intraclass Correlation Coefficient (ICC) applied to 
double measurements recorded from 5 subjects two 
times, at a distance of 30 minutes between the first and 
the second evaluations. 
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The ICC is the proportion of the total variance within 
the data that is explained by the variance between the 
two evaluations. The value of the ICC ranges from 0 to 
1, where as the ICC approaches a value of one then we 
see a perfect agreement between the evaluations, and as 
the ICC approaches a value of zero then we see no 
agreement between the evaluations. 

In the Group I (RPE), all these indices were detected 
in three stages: 

- T 0 , detected 7 days after the periodontal prophylaxis 
(at the beginning of the active orthodontic therapy); 

- Ti, detected after 20 days of active therapy; 

- T 2 , detected after 5 months of retention therapy. 

In the Group II, the collected data corresponded to: 

- T 0 , detected 7 days after the periodontal prophylaxis; 

- Ti, detected during clinical control after 3 months 
of active therapy; 

- T 2 , detected after 3 months of restraint. 

All measurements were performed by the same examiner. 
Data analysis 

A descriptive statistical analysis was conducted. The 
ANOVA evaluation and Tukey's post-hoc analyses were 
conducted to evaluate the intra-group differences among 
to, ti and ti. The unpaired samples Student's T test was 
used to evaluate between groups differences at t 0 , ti and 
t 2 . The significance level was set at 95%. 

Results 

Demographic data and periodontal conditions prior to 
starting the study are reported in Table 1. 

The Interclass Correlation Coefficient (ICC) is re- 
ported in Table 2. 

As exposed in Table 3 at to, the effects of the periodontal 
prophylaxis were excellent in controlling periodontal in- 
flammation and dental plaque before the beginning of the 
orthodontic and orthopaedic treatment, as in both the 
two groups, the PI and the PBI values were equal to 0. 

Regarding the PPD of the first maxillary molars, for 
simplicity, the data detected in the palatal areas were 
assumed as reference values. 

Table 2 Intra-observer method error calculated with 



Intraclass Correlation Coefficient (5 subjects) 





TO 


T1 


Intraclass Correlation Coefficient 


PI 


0 


0.3 


ICC: 0.9 


PBI 


0 


0.2 


ICC: 0.8 


PPD (mm) 1.6 


2.5 


2.6 


ICC: 0.9 


PPD (mm) 2.6 


2.5 


2.5 


ICC: 0.9 



PI index 

In the Group I, the average PI was 0 at to, 0.9 at ti and 
0.5 at t 2 . 

In the Group II, the average PI was 0 at to, 0.7 at ti 
and 0.5 at t 2 . 
At t 2 the two groups overlapped the same value. 

PBI index 

In the Group I, the average PBI passed from 0 at t 0 , to 
0.9 at ti, and to 0.3 at t 2 . 

In the Group II, the PBI passed from 0 at to to 0.7 at 
ti, and to 0.3 at t 2 . 

At t 2 the two groups overlapped the same value. 

PPD index 

In the Group I the average PPD in the right maxillary 
molar passed from 2.5 at to to 2.9 (at ti and t 2 ); in the 
left maxillary molar it passed from 2.5 at t 0 to 2.9 at ti, 
and 3 at t 2 (Table 3). 

In the Group II, the PPD in the right maxillary molar 
was 2.4 at t 0 and t x and passed to 2.9 at t 2 ; the PPD of 
the left maxillary molar passed from 2.5 at t 0 to 2.4 at ti 
and 2.8 at t 2 (Table 3). 

Discussion 

In this study, the clinical indices of periodontal health 
were selected as they are easily assessable by an ortho- 
dontist for a regular periodic monitoring of periodontal 
health during the orthodontic treatment. 

As exposed in Table 3, after 7 days of periodontal 
prophylaxis and before the beginning of the orthodontic- 
orthopaedic therapy (to), the values of the periodontal in- 
dices indicate an excellent state of periodontal health for 
the patients in both the groups. The PI and PBI were 0 in 
both the groups. The PPD values nearly overlap. 

In both the groups there was an evident increase 
of the values of periodontal indices (PI and PBI) from 
to e ti. 

These increases of PI and PBI indices were statistically 
significant with p <0.001 in both the two Groups, sug- 
gesting that they were not due to chance, but to a real 
difference in periodontal conditions during the ortho- 
dontic treatment. 

These observations suggest potential irritation effects 
of the palatal expander on clinical indices of periodontal 
health, as also demonstrated for fixed orthodontic 
brackets [18]. 

In particular, in Group I the increase of values from t 0 
to ti regarding PI and PBI (0.9) was more pronounced 
than in Group II. 

In addition, in the Group I, the differences between 
the averages of the PPD from to to ti were both statisti- 
cally significant for the left and the right molars (PPD: 
2.9; p <0.05) (Table 3). 
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Table 3 Main results of periodontal indices 





Group 1 






Group II 






Difference between 
the 2 groups at T1 


Difference between 
the 2 groups at T2 




TO 


T1 


Differences between 
TO and T1 


T2 


TO 


T1 


Differences between 
TO and T1 


T2 






PI 


0 


0.9 


t:9; p< 0.001 


0.5 


0 


0.7 


t:7; p < 0.001 


0.5 


NS 


NS 


PBI 


0 


0.9 


t:9; p < 0.001 


0.3 


0 


0.7 


t:7; p < 0.001 


0.3 


NS 


NS 


PPD 1.6 


2.5 


2.9 


t:2.6; p < 0.05 


2.9 


2.4 


2.4 


NS 


2.9 


NS 


NS 


PPD 2.6 


2.5 


2.9 


t:2.6; p < 0.05 


3 


2.5 


2.4 


NS 


2.8 


NS 


NS 



PI: plaque index (Silness e Loe) [16] [13]. 

PBI: papillary bleeding index (Saxer e Muhlemann) [17] [14]. 

PPD: probing pocket depth (mm). 

TO: 7 days after the periodontal prophylaxis (at the beginning of the active orthodontic therapy). 

T1: after 20 days of active therapy. 

T2: after 5 months of retention therapy. 



On the contrary, in Group II, at ti the PPD did not 
increase in both the right and the left molars, and there 
was also a slight decrease of the relative average PPD 
value of the left molar, from 2.5 to 2.4. 

Although these differences, the periodontal conditions 
remained in the periodontal health "range" at tx in both 
the Groups. 

These observations seemed to suggest a potentially 
more dangerous effects of the rapid expansion (Group I) 
respect to slow expansion (Group II). 

This is in accordance with studies about biological re- 
sponses of these appliances, which suggested that the ap- 
plication of slow palatal expansion in areas of periosteal 
growth allows normal arch dimensions to develop at any 
age without undue tipping of the abutment teeth [19,20] 
potentially avoiding periodontal dangerous effects on the 
abutment teeth. 

This has also been demonstrated for a tissue-borne, 
fixed, acrylic plate appliance used for RPE, respect to a 
quad-helix appliance used for SPE in another study [7], 
although the results of these two study are not directly 
comparable, because of the different employed appli- 
ances (acrylic or metal fixed plate used for RPE) and dif- 
ferent recorded variables (clinical and radiographic 
variables). 

In this study, the better state of periodontal health at 
ti observed in the Group II - emphasized by PPD of the 
left and right molars both equal to 2.4 - could be due to 
a greater number of controls during SPE, associated to 
the longer period of active therapy with SPE. 

Results seem to mean that the SPE procedure provides 
for better monitoring of the clinical indices of peri- 
odontal health than the procedure of RPE. Therefore, 
during the RPE the clinician should pay more attention 
to the control of periodontal health through regular 
periodic monitoring, as also suggested in literature for 
other dental treatments [21]. 

At t2 the data of periodontal indices (Table 3) of the two 
Groups nearly overlapped again, with slight differences, 



and were in the periodontal health "range" because in 
both the Groups the PI was 0.5 and the PBI was 0.3. 

At t 2 the PPD of the right molar was the same in both 
groups and equal to 2.9. The PPD of the left molar in 
Group I was slightly higher (value 3) than in Group II 
(value 2.8). 

Thus in conclusion, there were not important differ- 
ences in the periodontal health after the retention between 
RPE and SPE. 

The results indicate that both RPE and SPE exhibit 
minimal differences in periodontal condition after reten- 
tion (t 2 ), and the state of the periodontium is good in all 
groups, although a potential more dangerous effect of 
RPE during the active treatment. Although the average 
differences were clinically small, individual variations were 
evident among few patients subjected to a more pro- 
nounced periodontal breakdown in the central side of the 
first molars. Most of them in the group receiving RPE. 
Due to the small cohort of this study, it can be considered 
only a pilot study; thus certain clinical conclusions are not 
possible. In addition, as the attachment loss was not evalu- 
ated, it is not clear - on the base of these results - whether 
the appliance being in place for almost up to 3 months, 
would bring about gingival inflammation, potentially 
giving rise to a pseudo-pocket formation; this factor 
could have potentially affected the outcome of the study. 

Finally, except for the type of the tested expansion 
therapy, none of the other examined orthodontic variables 
seemed to have an influence on the periodontal tissues. 

Conclusions 

According to the data discussed above, in view of the 
limits of the pilot study design, we can conclude that: 

- periodontal prophylaxis appear successful in the 
control of periodontal health; 

- the palatal expander seems to influence periodontal 
health: both rapid and slow expansion treatments 
present potential irritation effect (increase of plaque 
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and bleeding) on the periodontium, suggested by the 
significant increase of PI and PBI from to to ti in 
both the two groups; 

- the difference between the treatment of RPE and 
SPE during the active therapy (ti), can be attributed 
with high probability to the greater number of 
clinical controls performed during the SPE 
treatment; 

- there are no substantial differences in the long term 
(t2) in the periodontal health, after the period of 
retention, between the treatment of RPE and SPE; 

- there are no important advantages that can be 
unequivocally point to one of the two treatments in 
periodontal terms. 

- PI, PBI and PPD can be used for measurement of 
periodontal status during the palatal expansion 
procedure; 

The clinically relevant conclusion is that the palatal 
expansion procedure can affect periodontal health; there- 
fore the clinician should pay more attention to the control 
of periodontal health through regular periodic monitoring. 

Further related studies with a greater sample are rec- 
ommended to better clarify these relationships. 
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